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Antioxidative Constituents and Activities of Acorn hull and Chestnut Hull

Bae Cheon Cha”, Hye Won Lee and Tae Jin Rhim
College of Life Science and Natural Resources, Sangji University, Wonju 220-702, Korea

Abstract — We have carried out the antioxidative activity of nuts species for the development of antioxidant from natural
products. From our previous report, EtOAc and n-BuOH extracts of acorn hull and chestnut hull were found to have a strong
antioxidative activity in various antioxidant experiment. In the continuous study, we isolated several compounds from EtOAc
and n#-BuOH extracts of acorn hull and chestnut hull by fractionation using column chromatography. The structures of iso-
lated compounds were identified as catechin, naringenin and ellagic acid on the basis of their spectroscopic properties and
by comparison of their physical and spectra data with published value. Antioxidative activities of catechin, naringenin and
ellagic acid were measured by DPPH, ferric-thiocyanate and Rancimat method.
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k3] egxle] aAAg dE ARl SOD(superoxide
dismutase), catalase, glutathioneperoxidase 53 3 13l
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£ Aol A3 "B 2] (Quercus acutissima Carruth.)2}
Y (Cestanea crenata Sieb. et Zuce x> 73U AefelAl FAdst
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NMR spectra= Varian Mercury 300 spectrometers ©]-43}
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420 TIR ¥44=AE AFg-sto] KBr disk o2 57433
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silica gel= ©]§-3l°1 F&AZ] F CHCly: MeOH=10: 1°1|A
A o7 ZAE =9 column chromatographys sl &
Eg| 917 EtOAc AAERE 335 1127 mg ¥ ]9
EtOAc AAZHE 33HE 2(42 mg)Z ot 258 99 u-
BuOH <943 g2} ¥ 23] #-BuOH 94(3 g)= silica geloll &
121 & CHCly: MeOH : Hy0=6:4: 18 ARE-3slo] 13} 22
3 & MeOHES £ul2 &Fo] Sephadex LH-20 </ column
chromatography s 4AIste] £E8] 93] n-BuOH 922 H-E
382 320me)H ¥ 919 #-BuOH A ~2HE 385 4
(35 mg)E @l st

sl8l8 1-mp : 250~251°C; '"H-NMR(300 MHz, CD,0D)
8: 7.37(1H, d, J=8.4 Hz, H-6), 7.37(1H, d, J=8.4 Hz, H-2),
6.87(1H, d, J=8.4Hz, H-5), 6.87(1H, d, J=8.4 Hz, H-3),
593(1H, d, J=2.1Hz, H-8), 592(1H, d, /=2.1Hz, H-6),
5.35(1H, dd, /=129, 3.0Hz, H-2), 3.12QH, dd, J=17.1,
129 Hz, H-3a), 2.711H, dd, J=17.1, 3.0Hz, H-3b);
BC.NMR (75 MHz, DMSO-dy) &: 196.4(C-4), 166.9(C-7),
163.7(C-5), 163.1(C-8a), 157.9(C-4), 129.1(C-1), 128.5
(C-2), 1285(C-6), 115.6(C-3), 115.6(C-5), 102.1(C-4a),
96.3(C-6), 95.4(C-8), 78.8(C-2), 42.4(C-3); UVAmax : 214,
289(EtOH); IR(KBr)em™ : 3484(0H), 1630(CO); EI-MS m/z
272 [M*].

Bl8I8 2-mp : 175~176°C; *H-NMR(300 MHz, DMSO-
dg) & 6.71(1H, d, /=18 Hz, H-2"), 6.68(1H, d, /=8.1 Hz, H-
5), 6.60(1H, dd, /=1.8, 8.1Hz, H-6), 5.88(1H, d, J=2.1 Hz,
H-8), 5.68(1H, d, J=2.1Hz, H-6), 4.48(1H, d, J=7.5Hz,
H-2), 3.81(1H, m, H-3), 2.68(1H, dd, J=5.7, 16.2 Hz, H-4a),
2.38(1H, dd, J=8.1, 162 Hz, H-4b); *C-NMR(75 MHz, CD,0D)
8: 157.9(C-9), 157.6(C-5), 156.9 (C-7), 146.2(C-3), 146.2(C-4),
132.2(C-17), 120.0(C-6), 116.0(C-5", 115.3 (C-2), 100.8(C-10),
96.3(C-6), 95.5(C-8), 82.9(C-2), 68.8(C-3), 28.5(C-4); UVAmax :
211, 280(EtOH); IR(KBriem™ : 3415(0H); EI-MS m/z 290
M*).

51818 3 ¥ 4-mp > 300°C; 'H-NMR(300 MHz, DMSO-
dg) & 7.46(1H, s,), 3.46(0OH); *C-NMR(75 MHz, DMSO-dy)
8: 159.2(C-7), 159.2(C-7), 153.0(C-4), 153.0(C-4"), 140.2(C-3),
140.2(C-3), 136.4(C-2), 136.4(C-2), 112.3(C-1), 112.3(C-1),
111.4(C-5), 111.4(C-5), 107.7(C-6), 107.7(C-6"); UVAmax :
256, 358(MeOH); IR(KBr)em™ : 3552(0H), 1725(CO0Q); EI-
MS m/z 302[M*].
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Fig. 1 — Structures of compounds 1, 2, 3 and 4.
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Table I -Radical scavenging effect of isolated compounds from
acorn hull and chestnut hull on DPPH radical method

Samples 50%reduction (mg)*
a-Tocopherol 0.022
BHA 0.018
Naringenin 0.018
1 +)-Catechin 0.016
Ellagic acid 0.019

3Amromt required for 50% reduction of DPPH (2 X107 ml,
0.073 mg) solution.

] 28l flavan-3-018] EA7} AAfEOFTE, BESE 34.480014 ¥t
2% 24 proton 2 ¥ coupling constantZHE H-29} H-
3 & trans ¥IXE sl US-& o F ATt BC-NMRe
A aeg.gell Al FAE77E AdE A BE A A5 vl RSty
flavarol’]of s w4 Ha7F A5 o] 7)171RA%)%
Hi-2 0 2§X)192D0) gpectral datas} Bl A5 ﬂ%
= (+)-catechin® & 33tk
L 2e]9) ¥ 9]9) 2] BuOH Az HE s g5 33 4

= JgaE T2 A IR spectrumellA FA719) k=R Y7} &

ol% 1 UVellA wldlge] =4S Seldte] ola) ulekE 33+%
2 2 4519) THNMROA §7.460014 1HE-S) 9517} B35
31, 834600 A7 el wlart wEel el wet ofy R
Q£ Fg & gllar, BC NMROHH 8159.2004 shwd &
o vzt wigt § EHEJ g 937} BF giEgEe s 93

w2} olake] 7)718A X 9} B W BP9 gpectral

datzf- vju3dle] e 39} 4= ellagic acid® E43Ich
3-3 dejd =R W 219 st 84 TR 3%l

ths-} DPPHY 2% ezt 2ARIE HES A9} Table
o v]ep vle} o] FF F5ME B HA AEIAR! tocopherol

.

Table II - Antioxidative effect of isolated compounds from acorn
hull and chestnut hull on Ferric-Thiocyanate method

Dy 3 6 9 12 15 1B 2
Sarr ple
Cenirol 0.117 0.980 2.034 2.166
o~ tcopherol  0.167 0.391 0.505 0981 2.071 2.098
BHA 0.013 0.029 0.204 0.284 0327 0359 0.383

N:zrngenin 0.122 1.065 2.072 2.146 2.147
(+)Catechin  0.109 0.941 1.060 1.168 1.260 1.932 2.089
Elagic acid 0.048 0.068 0.110 0.133 0.152 0.168 0.180

croe Y242 30 B 36 39 42
arr ple

Conirol

o~ - copherol

BH. 0.423 0.450 0.628 0.644 0.623 0.631 0.622
&7 ngenin

(+)-Catechin  2.158
Ellazic acid 0.161 0.179 0.198 0.186 0.198 0.195 0.202

Eacn value represents the O.D value in 500 nm.
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Fig. 2 — Antioxidative effect of isolated compounds from acorn hull
and chestnut hull on Ferric-Thiocyanate method.
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Table III - Induction time of lipid oxidation measured of isolated compounds from acorn hull and chestnut hull on Rancimat methodV

Soybean Corn
Sample
200 ppm 400 ppm 600 ppm 200 ppm 400 ppm 600 ppm
Tocopherol 1.034 1.045 0.951 1.227 1.142 1.129
BHA 1.031 1.119 0.734 1.063 1.061 1.092
Naringenin 1.052 1.117 1.086 1.065 1.043 1.065
(+)-Catechin 1.347 1.504 1.568 1172 1.400 1475
Ellagic aad 0.952 0.962 1.026 1.340 1.069 1.424
Palm Lard
Sample
200 ppm 400 ppm 600 ppm 200 ppm 400 ppm 600 ppm
Tocopherol 0.916 0.907 0.889 1.885 3.111 3.096
BHA 0.985 1.062 1.022 3.098 3.901 4.325
Naringenin 1.029 1.122 1.100 1112 1.153 1.233
(+)-Catechin 1571 2.206 2.546 3.034 4.409 5.062
Ellagic acid 1.083 1.163 1.143 1.217 1.555 1.279

DAntioxidative index (Al induction time of oil containing of each extract/induction time of test oil).

radical 2 28-2 A A3} 3% ZF tocopherol Rl ¢
Feta, BHAS fAket 2-8-5 ehiQL, 53] (+)-catechine-
g @AikslAIQl BHAY D 94281 7323l free radical 47 & 3}
£ Yehisith

3. Ferric-thiocyanate’] | 2]st #Ak3}A] 2 A F ool A=
ellagic acid?} tocopherol W BHART} 953k #}43kekA 2 27|
235 JERI1LL, Rancimatyoll 2Jgt x| @aka] oA ajel) A
459 oild A3 A (+)-catechine] BHASH FA15H 713
953 X A4 A EHE VeR)ACH

4. DPPHY #} Ferric-thiocyanate?] % RancimatS ©]&3F
ohsh kst 4% A3 (+)-catechine] Mo R nE 9
o gtst a5 JEpAdth o) (4)-catechin® 7130] A=
o2 Ak} 2ol s R dtst aiE THE 8% Y
o= FYHI}

o
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